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Selected Beach Health References

Information
Web links listed below provide reference material for information cited in LaMP updates on beaches and safe

swimming. In addition, a collection of useful resources (journal articles, publications, published abstracts, and
technical reports) has been compiled for future use.

Lake Michigan States’ Beach Program WEB Pages

State of lllinois

llinois Beach Monitoring Home page
www.idph.state.il.us/envhealth/beachhome.htm

Chicago Park District’s Swim Report
www.chicagoparkdistrict.com/index.cfm/fuseaction/swim_report.home.cfm

Northern lllinois Lake Michigan beach notification Web site (Lake County Health Department, Wilmette Park
District, Winnetka beaches and the City of Evanston)
www.earth911.org/waterquality/default.asp?cluster=17

State of Indiana

Indiana Department of Environmental Management Beach Home page
www.in.gov/idem/beaches

IDEM beach water quality notification Web site, www.earth911.org/waterquality

State of Michigan

Michigan Beach Monitoring home page
www.michigan.gov/deq/1,1607,7-135-3313_3686_3730---C1,00.html

Michigan Department of Environmental Quality — Great Lakes
www.michigan.gov/deq/1,1607,7-135-3313_3677---,00.html|

Michigan Sea Grant
www.miseagrant.umich.edu/

State of Wisconsin

Wisconsin Beach Health Web site
www.wibeaches.us

Wisconsin Sea Grant
www.seagrant.wisc.edu/

The Door County Beach Contamination Source Identification Interim Report http://map.co.door.wi.us/swcd/
BeachinterimReport.pdf#search="door%20county%20beach%20contamination

Milwaukee Metropolitan Sewerage District. 2003. Deep Tunnel Fact Sheet.
www.mmsd.com/tunnelfactsheet.html
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U.S. EPA

Assessing and Monitoring Floatable Debris.
www.epa.gov/owow/oceans/debris/floatingdebris/

BEACH Watch home page including links to the BEACH Act, the National Beach Guidance and Required
Performance Criteria for Grants, EPA’s national beach water quality database, and technical and reference
documents.

www.epa.gov/waterscience/beaches/

BEACON - Beach Advisory and Closing On-line Notification
www.epa.gov/waterscience/beacon/

Great Lakes National Program Office
www.epa.gov/ginpo/

Great Lakes Monitoring — The Swimmability Index
www.epa.gov/glnpo/glindicators/water/beachb.html

Great Lakes Strategy 2002 — A Plan for the New Millennium.
www.epa.gov/grtlakes/gls/gls04.html

National Beach Guidance and Required Performance Criteria for Grants www.epa.gov/waterscience/
beaches/grants/guidance/index.html

National Epidemiological and Environmental Assessment of Recreational (NEEAR) Water Study: Water Quality
www.epa.gov/nheerl/neear/index.html

National Pollutant Discharge Elimination System (NPDES)
http://cfpubl.epa.gov/npdes/home.cfm?program_id=5

U.S. EPA Report to Congress on Impacts and Control of CSOs and SSOs http://cfpub.epa.gov/npdes/cso/
cpolicy_report2004.cfm

U.S. EPA Report to Congress on Implementation and Enforcement of the CSO Control Policy
http://cfpub.epa.gov/npdes/cso/cpolicy_report.cfm?program_id=5

Other Web Sites

Alliance for the Great Lakes
www.lakemichigan.org

Beaches in the Great Lakes Region
www.great-lakes.net/tourism/rec/beach.html#new

Centers for Disease Control - Healthy Swimming
www.cdc.gov/healthyswimming/

Council of Great Lakes Research Managers — Great Lakes-St. Lawrence Research Inventory
http://ri.ijc.org

Great Lakes Beach Association
www.great-lakes.net/glba/
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Great Lakes Beach Association Annual Proceedings, Green Bay, WI, November, 2005.
www.great-lakes.net/glba/2005conference.html

Great Lakes BeachCast — Great Lakes Beach Information (many links from this site)
www.great-lakes.net/beachcast/nr_moreinfo.html

Great Lakes Commission
www.glc.org/

Great Lakes Information Network (GLIN)
www.great-lakes.net/

Great Lakes Protection Fund
www.glpf.org/

Great Lakes Research Consortium
www.esf.edu/glrc/

Great Lakes Sea Grant Network
www.greatlakesseagrant.org/

Great Lakes Water Institute — Bacterial Genetics Research Lab
www.uwm.edu/Dept/GLWI/ecoli/

International Association for Great Lakes Research
www.iaglr.org/

NOAA Great Lakes Environmental Research Laboratory (GLERL)
Center of Excellence for Great Lakes and Human Health
www.glerl.noaa.gov/res/Centers/HumanHealth/

USGS Great Lakes Science Center
www.glsc.usgs.gov/

Additional Information

Alm, E., J. Burke, and A. Spain. 2003. Fecal indicator bacteria are abundant in wet sand at freshwater
beaches. Water Research 37(16), 3978-3982.

Becker, G. and J. Kinzelman. Remediation & Best Management Practices, A City of Racine Perspective —
2004 International Association of Great Lakes and St. Lawrence Mayors’ Conference, Chicago, IL, July
2004.

Bolton, F.J., S. B. Surman, K. Martin, D.R.A. Wareing, and T.J. Humphrey. 1999. Presence of campylobacter
and salmonella in sand from bathing beaches. Epidemiol. Infect. 122, 7-13.

Bonde, G.J., 1966. Bacteriological methods for estimation of water pollution. Health Lab. Sci. 3, 124-128.

Brenner, K.P., C.C Rankin, Y.R. Roybal, G.R. Stelma, P.V. Scarpino, and A.P. Dufour. 1993. New medium for
simultaneous detection of total coliforms and Escherichia coli in water. Appl. Environ. Microbiol. 59, 3534-
3544,

Brown, A., J. Felt, G. Kleinheinz, and C. McDermot. 2004. Detection of E.coli contamination at Door County,
WI beaches: Association with environmental factors. ASM North Central Branch Annual Meeting, Nov.
12-13, 2004, Madison, WI.

Bruesch, M.E. and P.A. Biedrzycki. 2002. Preliminary comparative analysis of two models used to predict E.
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coli levels in recreational water in Milwaukee. Great Lakes Beach Conference, 2002 October 30.
Chicago, lllinois.

Byappanahalli, M. Solar and Temporal Effects on Escherichia coli Concentration at a Lake Michigan Swimming
Beach, GLBA, Parma, OH, 2004.
Byappanahalli, M., D. Shively, M. Nevers, M. Sadowsky and R. Whitman. 2003. Growth and survival of
Escherichia coli and enterococci populations in the macro-algae Cladophora (Chlorophyta). FEMS
Microbiol. Ecology 1575(2003): 1 - 9.

Calderon, R.L., EEW. Mood, and A.P. Dufour. 1991. Health effects of swimmers and nonpoint sources of
contaminated water. Int. J. Environ. Health Res. 1, 21-31.

Dombek, P., L. Johnson, S. Zimmerley and M. Sadowsky. 2000. Use of repetitive DNA sequences and the PCR
to differentiate Escherichia coli isolates from human and animal sources. Appl. Environ. Microbiol. 66:
2572-2577.

Dorfman, M. 2004. Testing the Waters 2004-A Guide to Water Quality at Vacation Beaches. Natural Resources
Defense Council (NRDC).

Dufour, Alfred P. et al. National Epidemiological and Environmental Assessment of

Recreational Water Study. Great Lakes Beach Association Annual Meeting, October 22, 2003. www.great-
lakes.net/glba/2003conference.html

Dufour, A.P., G. Anderson, and R.L. Whitman. 2002. New approaches to rapid testing of indicators of fecal
contamination. Great Lakes Beach Conference, Chicago, lllinois, October 30, 2002. www.great-lakes.net/
aglba/2002conference.html

DuFour, A. P. 1992. Water Quality Health Effects Criteria for Marine and Fresh Recreational Waters: A Review of
Studies Carried Out in the United States of America, in Annex 1 of Health Risks from Bathing and Marine
Waters, a report on a joint WHO/UNEP meeting. WHO regional office for Europe.

Dufour, A. 1984. Bacterial Indicators of Recreational Water Quality. Canadian Journal of Public Health. 75(1):49-
56.

Felt, J., C. Otte, A. Brown, G.T. Kleinheinz and C. McDermott. 2004. Source-tracking of microbial
contamination at Door County, WI. ASM North Central Branch Annual Meeting, Nov. 12-13, 2004, Madison,
WI.

Fogarty, L., S.K. Haack, M.J. Wolcott and R. Whitman. 2003. Abundance and characteristics of the
recreational water quality indicator bacteria Escherichia coli and enterococci in gull faeces. J. Appl.
Micrbiol. 94(5): 865 — 878.

Foran, J. 2003. Closings and swimming advisories at Lake Michigan beaches near Racine, Wisconsin — sources,
trends, and research. A report prepred for the S. C. Johnson Fund, Racine, Wisonsin (5 February, 2003).

Garza E.L, and R.L. Whitman. 2004. The nearshore benthic invertebrate community of southern Lake Michigan
and its response to beach nourishment J. Great Lakes Research 30 (1): 114-122.

Geldreich, E.E. 1978. Bacterial populations and indicator concepts in feces, sewage, stormwater and solid
wastes. In: G. Berg (Ed.), Indicators of viruses in water and food, pp. 51-97. Ann Arbor Science Publishers,
Inc., Ann Arbor, Ml.

Guan, S., R. Xu, S. Chen, J. Odumeru and C. Gyles. 2002. Development of a procedure for discriminating
among Escherichia coli isolates from animal and human sources. Appl. Environ. Microbiol. 68: 2690 — 2698.

Hatch, J.J., 1996. Threats to public health from gulls (Laridae). Int. J. Environ. Health Res. 6, 5-16.

Heath Kelsey, R., . Geoffrey Scott, E. Dwayne Porter, B. Thompson and L. Webster. 2003. Using multiple
antibiotic resistance and land use characteristics to determine sources of fecal coliform bacterial
pollution. Environ. Monitoring Assess. 81(1-3): 337 — 348.

Irvine, K.N. and G.W. Pettibone. 1993. Dynamics of indicator bacteria populations in sediment and river water
near a combined sewer outfall. Environ. Technol. 14, 531-542.
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Jeter, S., G. Kleinheinz, and C. McDermott. 2004. E.coli and Stapylococcus aureus as indicators of
contamination of recreational water. ASM North Central Branch Annual Meeting, Madison, WI, Nov. 12-13,
2004.

Kinzelman, J. and J. Hiller. 2005. Incorporating Education and Outreach in the Re-Engineering of a Storm
Water Outfall Impacting Recreational Water Quality at Two Public Bathing Beaches on Lake Michigan.
Current: The J. of Marine Education. (submitted for publication)

Kinzelman, J., A. Dufour, L. Wymer, G. Rees, and R. Bagley. 2004. Composite Sampling as an Alternative
Technique for the Determination of Bacterial Indicators in Recreational Waters - U.S. EPA National Beaches
Conference, San Diego, CA, October, 2004.

Kinzelman, J. 2004. The Effectiveness of Spatial Distribution Studies in the Development of Successful, Cost-
Effective, Targeted Remediation Efforts - U.S. EPA National Beaches Conference, San Diego, CA, October,
2004.

Kinzelman, J., A. Dufour, L. Wymer, G. Rees, and R. Bagley. 2004. Comparison of Multiple Point and Composite
Sampling for the Purpose of Monitoring Bathing Water Quality. (submitted for publication)

Kinzelman, J. 2004. The Improvement of Lake Michigan Surface Water Quality through Targeted Remediation
Efforts — Wisconsin Environmental Health Association, Joint Educational Conference, Baraboo, WI,
September, 2004.

Kinzelman, J. 2004. Integrating Research and Beach Management Strategies for the Improvement of Public
and Environmental Health - Sustainable Beaches Summit, Sandestin, FL, March, 2004.

Kinzelman J, SL McLellan, RC Bagley, S Pedley, K Pond, and G. Rees. 2004. Integrating Research and Beach
Management Strategies for the Improvement of Public and Environmental Health. Annual Report to the
SC Johnson Fund.

Kinzelman, J., S. L. McLellan, A. D. Daniels, S. Cashin, A. Singh, S. Gradus, and R. C. Bagley. 2004. Non-point
Source Pollution: Determination of Replication versus Persistence of Escherichia coli in Surface Water and
Sediments with Correlation of Levels to Readily Measurable Environmental Parameters, J. Wat. Health 2(2):
103-114.

Kinzelman, J. 2004. Wisconsin Water — Our Way of Life: Protect Racine Beach Health Monitoring, p. 15. In L.
Wessel and S. Cook (ed.), Wisconsin Water — Our Way of Life: an Action Guide for Community Leaders,
July 2004. Madison Environmental Group, Madison, WI.

Kinzelman, J. 2003. Assessing Current Beach Management Practices to Reduce Bacterial Contamination of
Surface Water - Public Beach Closings Conference, Milwaukee, WI, May, 2003.

Kinzelman et al. 2003. Characterization of Enterococci in a Freshwater Environment: Applicability as an
Indicator of Lake Michigan Recreational Water Quality — American Society for Microbiology, Washington,
DC, May, 2003.

Kinzelman, J., C. Ng, E. Jackson, S. Gradus and R. Bagley. 2003. Enterococci as indicators of Lake Michigan
recreational water quality: comparison of two methodologies and their impacts on public health
regulatory events. Appl. Environ. Microbiol. 69(1): 92-96.

Kinzelman, J. 2003. The Influence of Lake Shore Management Practices on Escherichia coli Densities in
Foreshore Sands — A Study of North Beach at Racine, WI — Research Symposium, University of Surrey,
Guildford, UK, February, 2003.

Kinzelman et al. 2002. E. coli Densities in Sands of Two Southwestern Lake Michigan Beaches: Implications for
Beach Management - Presented at the 5th International Symposium on Sediment Quality Assessment —
SQAS5 conference, Chicago, October, 2002 [www.aehms.org, Online]

Kleinheinz, G. and E. Englebert. 2005. Cladophora and the beach: Implications for Public Health. In-
press: Technical Report, UW-Milwaukee WATER Institute.

Kleinheinz, G.T., McDermott, C.M., and R.W. Sampson. 2003. Recreational Water: Microbial Contamination and
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Lauber, C., L. Glatzer and R. Sinsabaugh. 2003. Prevalence of pathogenic Escherichia coli in recreational
waters. J. Great Lakes Res. 29(2): 301 — 306.

Levesque, B., P. Brousseau, F. Bernier, E. Dewalilly, and J. Joly. 2000. Study of the bacterial content of ring-billed
gull droppings in relation to recreational water quality. Wat. Res. 34, 1089-1096.

Levesque, B., P. Brousseau, P. Simard, E. Dewallly, M. Meisels, D. Ramsay, D., and Joly, J., 1993. Impact of the
ring-billed gull (Larus delawarensis) on the microbiological quality of recreational water. Appl. Environ.
Microbiol. 59, 1228-1230.

McCauley, D. J. 2001. Stormwater Source Identification, Sampling and Analysis at Select Storm Drains and
Tributaries to Grand Traverse Bay (Lake Michigan). A Report to the Watershed Center Grand Traverse Bay.
Great Lakes Environmental Center
Traverse City, MI.

McDermott, C. Source Tracking of Microbial Contamination at Lake Michigan (Door County, WI) Beaches Using
Various Methods, GLBA, Parma, OH, 2004.

McDonald, A., Kay, D., A. Jenkins, 1982. Generation of fecal and total coliform surges by stream flow
manipulation in the absence of normal hydrometeorological stimuli. Appl. Environ. Microbiol. 44, 292-300.

McLellan, S.L., O.A. Olapade, E.T. Jensen and M. Depas. 2005. Sequence analysis of microbial communities on
Cladophora mats along coastal Lake Michigan. American Society of Microbiology 105th General Meeting.
Atlanta, GA, May, 2005.

McLellan, S.L. 2004. Genetic diversity of Escherichia coli isolated from urban rivers and beach water. Appl.
Environ. Microbiol. 70:4858-65.

McLellan, S.L., E.T. Jensen, and C.O. Scopel. 2004. Comparison of bacterial source tracking methods in an
urban coastal system, the Great Lakes. Environmental Pollution Source Tracking Workshop of Bathing
Waters. Robens Centre for Environmental and Public Health, University of Surrey, Guildford, UK, January 11-
13, 2004.

McLellan, S., A. Daniels and A. Salmore. 2003. Genetic characterization of Escherichia coli populations from
host sources of fecal pollution by using DNA fingerprinting. Appl. Environ. Microbiol. 69(5): 2587-2594.

McLellan SL, AD Daniels, AK Salmore. 2002. Elevated indicator bacteria levels at South Shore Beach:
Escherichia coli source detection using repetitive element anchored PCR. Great Lakes WATER Institute
Technical Report contribution #432.

Mendes, B., M.J. Nascimento, and J.S. Oliveira. 1993. Preliminary characterization and proposal of
microbiological quality standard of sand beaches. Water Sci. Technol. 27, 453-456.

Murray, C., B. Sohngen, and L. Pendleton. 2001. Valuing Water Quallity Advisories and Beach Amenities in the
Great Lakes. Water Resources Research. 37(10) 2583 - 2590.

Nevers, M. Fixed and Random Factors Affecting E. coli Results at Southern Lake Michigan Beaches, GLBA,
Parma, OH 2004.

Olyphant, G.A. and R.L. Whitman. 2004. Elements of a predictive model for determining beach closures on a
real time basis: The case for 63 Street beach Chicago. Environmental Monitoring and Assessment (98(1-
3), 175-190.

Osinga, V., R. Sampson, S. Swiatnicki, G.T. Kleinheinz, and C.M. McDermott. 2004. Survival of a Beach-
Recovered E. coli Isolate in a Lake Water Microcosm. ASM North Central Branch Annual Meeting,
Madison, WI, Nov. 12-13, 2004.

Otte, C., D. Horn, J. Okon, T. Sandrin, G. Kleinheinz, and C. McDermot. 2004. Monitoring and Molecular Source-
tracking of Escherichia coli on Door County, WI beaches. ASM North Central Branch Annual Meeting, Nov.
12-13, 2004, Madison, WI.

Lake Michigan LaMP 2006



INS———

Parramoure, E. J. Kinzelman, and R. Bagley. Lake Michigan Surface Water Quality: Evaluating the Diurnal
Variation of E. coli and its Response to Environmental Parameters, GLBA, Parma, OH 2004.

Pfister, M. Reducing the Sources: The Lake County, lllinois, Experience, GLBA, Parma, OH 2004.

Pfister, M. 2002. Factors that affect E. coli concentrations at Lake Michigan beaches in Lake County, lllinois,
presented at 2d Annual Great Lakes Beach Association Annual Meeting, Chicago, IL, October, 2002.

Rabinovici, S.J.M., R.L. Bernknopf, D.L., Coursey, A.M. Wein, and R.L. Whitman. et al. 2004. Economic and
health risk trade-offs of swim closures at a Lake Michigan beach. Environ. Sci. Technol. 38(10):2737-2745.

Rabinovici, S.J. and R.L. Whitman. 2002. Modeling the variability of Escherichia coli at West Beach, Indiana,
using GIS: Implications for beach management. Great Lakes Beach Conference, October 30, 2002,
Chicago, lllinois.

Rediski, R. Beach Monitoring in Muskegon County, Michigan: A Partnership between the Annis Water
Resources Institute at Grand Valley State University and the Muskegon County Health Department.
GLBA, Parma, OH 2004.

Sabat, G., P. Rose, W. Hickey and J. Harkin. 2000. Selective and sensitive method for PCR amplification of
Escherichia coli 16S RNA genes in soil. Appl. Environ. Microbiol. 66(2): 844 — 849.

Sampson, R., S. Swiatnicki, V. Osinga, J. Supita, C. McDermott, and G. Kleinheinz. 2004. Effect of
temperature and sand on E. coli survival in a lake water microcosm. Submitted: Journal of Water and
Health.

Scopel, C.0O. and S.L. McLellan. 2004. Sources and nearshore transport of Escherichia coli at Lake Michigan
beaches. Appl. Environ. Microbiol. (submitted for publication)

Scott, T. M., T.M. Jenkins, J. Lukasik and J.B. Rose. 2005. Potential Use of a Host Associated Molecular Marker
in Enterococcus faecium as an Index of Human Fecal Pollution; Environ. Sci. & Tech. 39: (1) 283 - 287

Scott, R.M., J.B. Rose, T.M. Jenkins, S.R. Farrah and J. Lukasik. 2002. Microbial Source Tracking: Current
Methodology and Future Directions. Appl. Environ. Microbiol. 68 (12):5796-5803.

Selvakumar, A., M. Borst, M. Boner, and P. Mallon. 2002. Effects of Sample Holding Time on Concentrations of
Microorganisms in Water Samples. Water Environ. Research 76 (1): 64 — 72.

Seyfried, P., Tobin, R., Brown, N., Ness, P., 1985a. A prospective study of swimming related illness. I. Swimming-
associated health risk. American Journal of Public Health. 75(9):1068-70.

Seyfried, P., Tobin, R., Brown, N., Ness, P., 1985b. A prospective study of swimming related iliness. Il. Morbidity
and the microbiological quality of water. American Journal of Public Health. 75(9):1071-1075.

Slifko, T.R., D.E. Huffman, D. Bertrand, J.H. Owens, W. Jakubowski, C.N. Haas, and J.B. Rose. 2002.
Comparison of Animal Infectivity and Cell Culture Systems for Evaluation of Cryptosporidium parvum
oocycts. Exp. Parasit. 101:97-106.

Ting, W.T.E., C.C. Tseng, D.S. Johnson, L. Dominguez, J. Vander Hoogt, M. Saluta, and R.L. Whitman. 2000.
Genetic diversity of Escherichia coli isolated from Lake Michigan water, beach sand, and seagull
droppings as revealed by random amplified polymorphic DNA fingerprints. 100t General Meeting of
the American Society for Microbiology. 2000 May 21-25. Los Angeles, California.

Tseng, C., E. Ting, D. Johnson, M. Suluta, and R. Dunst. 2001. RAPD fingerprinting as a potential means for
differentiating human and animal E. coli. Life Science News (7) 10-11.

United States Geologic Survey. 1998. How do we determine when the beaches are safe for swimming?
USGS Fact Sheet FS-112-98.

Wade, T., N. Pai, J. Eisenberg and J. Colford. 2003. Do U.S. EPA water quality guidelines for recreational
waters prevent gastrointestinal illness? A systematic review and meta-analysis. Environ. Health
Perspectives doi:10.1289/ehp.6241 [online http://dx.doi.org]

Whitman, R.L. and M.B. Nevers. 2004. Escherichia coli sampling reliability at a frequently closed Chicago

Lake Michigan LaMP 2006



L) —

beach: Monitoring and management implications. Environmental Science & Technology 39, 4241-4246.

Whitman, R.L. M.B. Nevers, G.C. Korinek, and M.N. Byappanahalli. 2004. Solar and termporal effects on
Escherichia coli concentration at a Great Lakes swimming beach. Applied and Environmental
Microbiology 70, 4276-4285.

Whitman, R.L., M.B. Nevers, and P.J. Gerovac. 1999. Interaction of ambient conditions and fecal coliform
bacteria in southern Lake Michigan waters: monitoring program implications. Nat. Areas J. 19, 166-171.

Whitman, R., Gochee, A., Dustman, W., and K. Kennedy. 1995. Use of coliform bacteria in assessing human
sewage contamination. Natural Areas Journal. 15:227-233.

Whitman, R.L. T.A. Sobat, W.A. Dustman, and S.W. May. 1991. Fecal contamination source determination of
Derby Ditch. Indiana Dunes National Lakeshore, National Park Service, Porter, Indiana.

World Health Organization. 1998. Guidelines for safe recreational water environments: Coastal and fresh-
water.

Lake Michigan LaMP 2006



I—

Selected Lake Michigan Mass Balance References
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